Ezrin as a complementary marker in ocular toxicity assessment using a three-dimensional reconstructed human corneal-like epithelium model, EpiOcular™.
A variety of in vitro tests to replace the Draize test have been developed; however, there is no available method for assessing the full spectrum of Globally Harmonized System (GHS) categories. Human cornea-like three-dimensional (3D) reconstructed tissue models are the most promising in vitro systems. The objective of this study was to evaluate the ocular toxicity of 11 test substances using the EpiOcular™ model after performing proficiency tests. We further evaluated the effectiveness of ezrin staining as a complementary marker in histological analysis to overcome the limitation of eye irritation tests using 3D reconstructed human corneal epithelium models. The assessment of ocular toxicity was performed by the suggested OECD TG 492 procedure. After treatment with proficiency test chemicals and 10 test substances, EpiOcular™ tissue models were stained with hematoxylin and eosin and ezrin, and the histological changes were observed by immunofluorescence microscopy. The ocular toxicity assessment of 10 test chemicals using the EpiOcular™ eye irritation test were in accordance with the UN GHS classification of test chemicals. Histological analysis of ezrin staining showed that the cell membranes of models treated with 10 out of 11 non-irritant chemicals were maintained, whereas those of models treated with 14 eye irritant substances resulted in the apparent translocation of ezrins from the cell membrane to the cytoplasm or nucleus by destruction of cell membrane. Ezrin may be used as a complementary marker to more accurately assess ocular toxicity using 3D reconstructed human cornea-like epithelium models.